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SUMMARY 

Problem 



With the advent of lemming centers, use of.cas$e*tte tape recorders ^within >USAF' has increased 
, considerably. An important consideration is 'that the devices purchased be "received in usable condition. 
Many installations do not have a routine procedure for doing functional inspectipn testing, this frequently 
results in defective devices being issued to studenjs or instructors. Acceptance festing could both avoid the 
disruption of the instruction^and also save money b> obtaining repair or replacement under the vvarranty on. 
, the device. ' , ^ * . • . . . • 

Approach ' ' ! * v * 

This memorandum describes a series of inspections for cassette recorders that can be performed to 
assure that these devices are acceptable for their intended use. the inspections can be completed m 20 
minutes. - • . . . ' 

Results 

A series of tests, or inspection procedures, is proposed that can be completed on all cassette 
recorders, as they are received. These include inspection of mtellfgibility of audio, physicahcond^tion, tape 
speed, impulse reliability, response range, and torque delivered to the tape. If the device -has record 
capabUity, this should also be checked. The essential aspects of acceptance testing arV grouped together 
within the first inspection. The latter inspections are highly desirable, but^may not be feasible in some 
instances. . , " ♦ 
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^ ACCEPTANGE INSPECTION ' 
FOR AUDIO CASSETTE R£CORDERS ' ' 

w ^ » ' - . / * 

I * ^ I. INTRODUCTION ^ ^ 

With the advejit of learning centers, many DuD^nstallations are receiving audiovisual equipment in 
hrger numbers than they, are accustomed to. It is one thing to receive one^cTr two devices for use by trained 
instructors. It is quite another to receive 50 (devices for i^e in student carrels. Too often, the acceptance of 
50 projectors, or tape recorders consists of merely cpunfing to make certain there are 50 boxes and signing 
the receipt. Little attention is paid to the condition of the device contained within the box, or for that 
matter whether it is even the expected mode] or type of device. 

This memorandum is mtehded to suggest some methods of doing acceptance testing of audiovisual 
devices. It is directed particularly at the type of devices used in. individualized instruction in. learning 
centers. The present memorandum will be further restncted to the consideration of cassette tape recorders. 
However, the general methodology would be suitable for many other types of devices, including reel-to-reel 
recorders, sbde projectors, filmstnp projectors, etc. While the procedures as described relate primarily to 
the inspection of new items as they are initially received, similar inspection might be warranted following 
transfer of equipment or after ext^ded penods in which the devices have been inactive. 



II. RATIONALE 

There are several reasons for performing acceptance testing. One is to assure that the items purchased 
have in fact been received. While some may contend that receiving 50 boxes marked Cassette Players assures 
that the purchase request has been filled, there is equal ment in insisting that the contents be usable. 
Inspection on initiaf receipt facflitates claims.for damage dunng shipment, it enables us to take advantage of 
repairs or replacement dunng the warrantee penod, th^ devices m use tend to be more uniform m function, 
and inspections enable us to interact with the manufacturer to assure that his product is received in the 
condition he inteirded. The latter point is sorely overlooked by many personnel. Most of our suppliers wish 
to be considered highly rebable.and are very interested in dehvenng products that satisfy the purchaser. In 
the long run, they lose more than we do if their equipment is debvered in a sub-standard condition that 
results ih inferior performance. 

Inspection testing often provides the only in-service training that the user receives in the operation of 
the equipment. If there is ^ standard inspection procecfure such as descnbed in the followmg pages, the 
using agency is assured that at least some of its personnel are famibar with the operation of the eqijipment. 
If difficulties are encountered, sales personnel or factory representatives can be consulted. , • 

This in-service training is especiaUy needed if the devices are the first of their type that you receive. 
For exampi?, if it is the first cassette recorder that you have received, getting it ir\to operation the first time 
ma> be a problem. If attempts to record something do not succeed, it is often very difficult to determine 
whether the recorder is defective or whether you have been making errors in following the directions. 
Overlooking a switch, plugging in a mike improperly, putting the cassette? in wrong can all result in failure. 
While these should not occur, having software of known quality on hand initially to verify the operability 
of the device often provides just the clues it takes to decode the operatiorial prrocedures the first time. Some 
devices that appear to be so simple have peculiarities that can be deceptively confusing. 

Acceptance testing Mso .encourages you to initiate records and procedures that are most useful in 
future purchases. If ^ expenenceu person doef the initial inspection and records U, and if systematic 
maintenance records are kept, these provide good objective data for use in selecting equipment in the 
future. All too .of^gn knowledge about inferior products is concealed because the initial user had no 
expenence to draw upon. If you put a standard cassette m*to 50 consecutive recorders, you soon learn what 
they should sound bke. You. also Jeam how controls should funcfiun. Without expenence to draw gn, it is 
often difficult to determine whether or not a device is functioning adequately or not. If the device cannot 
be turned on, tliat is ooc thing. But fans that sound **a httle bit noisy**k)r voices that sound "fuzzy in some 
places" may or may not indicate that the device should be returned. 



m. SELECTION OF TESTS , . . ' 

In setting up a series of inspectipns,son}e attention needs to be paid to^ie selection of types of tests 
to be made. A series of tests was required that could be done qufckly, easily, and with available equipment. 
It w^ felt' that it must be reasonable to expect a typi;?al classroom instructor to perform the inspection, 
though it wx)uld ordinarily be done by maintenance personnel. Engineering background or electronics 
experience might help but certainly could not be a requirement. It was felt that the entire inspection should 
' not take more than 20 minutes per device. The inspectipn equipment ^ould be easily obtamed on most 
bases or purchased readQy. Probably 4he most difficult consideration involved "relevance to -USAF 
instruction." For example, much of the literature available indicates that a good tape recorder should have 
a relatively flat response from 30 through 20K Hertz. It was felt that such specifications might be suitable 
for listening to a symphony in your living room but probably unjustifiable for inclusion- in a learning carrel 
where audio '\% limited to oral instruction. Rutter and wow considerations were eUmmated on similar 
grounds. . ^ • 

The major consideration was that some form of systematic test t)e completed. If nothing more were 
done than taking the device out of the carton, putting in a cassette with either voice or music on it, and 
listening for 15 seconds, a great deal would *be accomplished. If this were to be done though, ajittle 
additional effort could produce reliable data that can be quantified. This enables the use of record sheets 
and precise comparisoris between devices and between tests.conducted at one time or place with tliose done 
later or at another location. 

^ The result is a series of short tests that can be routinely applied. These mclude inspection of mipulse 
reliability, intelligibility of audio, physical condition, tape speed, response range, and K)rque delivered to 
the tape If the device has record capability, this should also be checked. The essential aspects of the 
inspection ar^ grouped together within the first inspection. The latter ones are' highly desirable, but may 
' not be feasible in some instances. • ' \ , * 



IV. INSPECTION PROCEDURES 

Figure 1 depicts a sample worksheet that can be used. Some such standardized form makes it much 
easier to record the findings in a way that they wai be useful in the future. While the specifics will \djy 
from base to base, the genei;aj format could remain the same. ' ^ > ' 

i 

To perform the inspection, you will need a work area that includes two 1 15V power outlets, copies 
of the worksheetsr, test cassettes, sUde' projector with test set of slides, a stop watch or watch with sweep 
second hand, a small speaker, and a VTVM or similar meter. If po^ible, an oscilloscope and the, torque 
cassettes shpuld be used. ^ ^ • . . . • ^ * • . 

The first unit to be inspected is taken out of its carton^ placed on the wcrk bench, and the identifying 
data recorded, as jequested, at the top of the sheet. This provicles a' permanent record of the make, model, 
and serial number of the particular, device being' inspected together with the inspector's riame, the date of 
th^ inspection, and whether the inspection yvas completed for initial acceptance, preventative maintenance, 
following repair, etc- 

Technically, most of the' devices used are cassette players, but for bur purposes here the term 
"recorder" „will be used in the generic sense to include the whole family of devices'using compact audio 
cassettes. 

Impulse test TKe recorder is plated on the inspection table and connected to a projector similar to 
the projector used in thecarrels. This should have a tray of slidjes or a filmstnp that has a large number 1 on 
the first im^ge. The second image is a Targe 2, the thir4 a 3. The number 4 is repeated so it occurs twice. 
Numbers 6, 9, 10, l3, and 14 are also repeated. This results in a total qf twenty-six images the last one 
/bearirfc the nuhiber 20/ , ^ , * - . * 

Both the re^ordef and the projector .should be plugged into the AC power outlet and turned on. The 
test cajeette is placed in the recorder and the device started. If there is any doubt about how this is done, 
consultuh^ manual that comes-wjth the recorder. As the cassette plays. }he first words heard are, *image 
numberU slyould be on the screen now, U should change to number 2 NOW." As the word NOW is spoken. 
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an impulse -on- the tape should cause the projector to advance to the second image on which is the number 
2. The tape now says, "Advance to number 3 NOW." The projector advances to 3. "The next is^a double 
impulse." At this point, there are -two advance impulses about two seconds apart. As a result a number 4 
, appears on thescreen very briefly and then is followed by a second number 4. If preferred a blank or scenic 
can be substituted for the first number 4. This continues with.double impulses at 6, 9, 10, 1^ and-14 At 
the conclusion of this portion of the test, a total of 25 impulses should have activate^'the projector 
resulting in the number 20 showing on the screen. 

Scoring' The inspection test is scored by making a check. mark behipd each number to indicate that 
the impulse was missed. In order to be kceptable, the recorder must respond to all 25 advance impulse? If 
one or more are missed, the test should be repeated to assuTe that it was a device failure rather than an 
operator error of some sort. No device should be accepted that fails to respond consistently to all advance 
impulses. A single miss in a training session ruins the entire lesson. - ^ 

" If' more than one recorder misses one or more impulses, check th^ worksheets t(^see whether or not 
the misses occur at the same point in the test. It could well be that the impulse on the tape is weak 
resulting in advance failures that are not to be attributed to the recorder. If iS dou.bt, 'the test.tape should 
be corrected and the te^ts repeated. One of the major advantages of standardized inspections is to find the ' 
weak links in a system. A missed impulse may be caused by poor reoordine, poor duplication, or a projector 
failure as weU as by a miss by the recorder. A systematic approach enabfes.you to localize and correct the' 
weakness. ' ♦ - . 

Three other considerations merit attention herer. One^relates to devices with record capability. If the 
impulses are to be recorded by the device, then the record function should be cheicked at this point. 
Assuming that the impulses are recorded on the second channel, the impulses may be analyzed by recording 
a senes of impulses, turning the tape oVer and playing it. The impulses are now on the audible channel and 
can be heard. If possible, these should be analyzed with an Oscilloscope jto assure that they itieet ANSI PH 
7.4 specifications PK 7.4 caUs for separate track systems to use tracks 3 and 4 for impulses, with a changa 
impulse being within 5% of 1 ,000 Hz arid stopvimpulse to be within 5% of 1 50 Hz. Duration of both should 
be within 7^r of 0.45 second. Total harmonic distortion of cue tones should not exceed 10% (though this 
measurement may or may not be feasible depending on the equipment available). 

The second consideration relates to devices that provide for both slide' change (1,000 Hz,>cue tones 
and program stop (150 Hz) capability! If the device utilizes both', the stop should be added foUowing the 
change impulses that result in slides 2, 1 1, 16, 18, and 20 being on the screen. 

The third consideration is that if more than one type of recorder is to be inspected, additional 
mspection tapes are required. We put the impulses on one tape and the other tests on a separate one. That 
way only thq impnlses have to be redpne when a new impulsing system is encountered. We would strongly 
recommend, however, that ^ny additional system comply with PH 7.4. Even within' this, however, you 
might need oi^e impulse tape witho^ stops„a second one with, and possibly others with 2,300 Hz or 400 
Hz tones; * * 

it no other inspection is done, this one test should 'be' accomplished on each recorder when it is 
received Between the Impulses and the oral instructions recorded on the tape, it provides a check of the 
essentials. It is pjaced first in this report to encourage its use. All you really.have to do is make a test tape 
with the first recorder you open,and use this tape to test the others. Careful attention should be paid to the 
clanty of the recorded verhd instructions and nptes^made of*bbvious physical damage. Such inspections 
will probably detect at least two- thirds of tfie.defective devices. 

Timing Test: There are. three easy methods of verifying that the tape is running at the correct 1 7/8 
ips speed. The simplest is to^use a stop watch or watch with a sweep second hand. On the tape, make' 
sounds and measure the time between them. For example the tape might say, am going to make a noise 
that sounds like this (bleep). Start your stop watch the ne^ time you Rear that noise. Here it is (bleep) " 
This IS foUowed by several seconds of silence^ then "WithoiK stopping the watch, record the time'at the 
next tone (bleep)/' The sounds may be made by any short distinctive noise. Striking a glass ash tray with a 
coin or small screw driver is good Tapping the edge of the microphone with a. finger nailmight also be 
used In any event, make^a series of tones or noises spaced so that the recorder is started and the running 
time noted at the end of about 35 seconds, 65 seconds and 100 seconds. A verbal warning is given just prior 
to each tone; i.e., 'The final tone is coming (blctp)." ' - / 



While this is crude, the timing can detect errors of 2% which is about as fine as there is any need to 
go. Sound variations of 10 to 15% probably are not noticeable in the average narration. However, such 
variations mighjt results in impulse failures si^ce the frequency of the impulse would be changed. 

The speed can also be measured by the use of a special test cassette containing a strobe and a paper 
tape. These may be purchased at most hi fi shops. Probably the most reliable test^ and certainly the one 
giving the most ijiformation, is to record a IK tone on the test cassette and look at^it on an oscilloscope. 
Jhis will not uiUy verify the overall speed, l)ut also reveal deviations in both speed (frequency) and also 
amptitude. The oscilloscope inspection is highly recommended if at all pos^ble. ^ . 

Scoring. Any error ©f less than 2% probably has little or no meaning. However, erjors larger than that 
probably should be investigated and corrected since they probably indicate that mo^e serious deviations can 
be expected in the Dear future. Such deviations often suggest clutch or pulley problems and such problems 
often rcsuh in rather rapid deterioration. As a resuh, a 5% deviation is more seriqus for what it suggests 
might be anticipated^in the near future than for any noticeable distortion that it itself would produce. 

Rewinds A. separate portion of this Jest" requires that the tape be ruij to the end. This may be done 
rather rapidly by depressing the Fast Forward key. The tape is now wound on the take up spindle. 
RewindTng the tape requires that the eiltire tape be rewound. A C-60,tape will usually require about 4045 
seconds. While this may vary from brand to brand or model to model, most brands are fairly consistent 
whhin models. Any marked deviation from an average should be investigat<id. Tqo fast of rewind may break 
the tapes while excessfve slowness is a waste of time and probably itfdicates a mechanical problem that can 
and should be corrected.' 

Respofjse Range. The response range test is a relatively standard test used with various types of tape 
recorders. Test cassettes can be purchased but we have had relatively poor results with them. We generate 
our own. The signal frum a tone generator is recorded on the best recorder available with the signal 
momtored b^ a digital voUmeter. All signals are input into the Radio/Phono jack. The source is monitored 
to assure 1 volt rms at all frequenaes. The test cassette is then played back with the results from the 
Speaker/Earphone jack momtored on a VTVMand recorded on the worksheet. The resuh is usually not the 
flat response that is ideally desired, but is usually within one or two, db from 100 thru 5000 Hz. This 
mcludes the range we are interested in for normal narrations. As the tape is played on new units and the 
results charted, a fairly good indication of frequency response can be obtained. For example, if 29 units in 
a shipment of 30 produce ^aphs similar to our ongmal grapji but the 30th one indicates marked deviations 
from this, the 30th should be checked carefully by a qualifieS'ijiaintenance person before it i^accepted. 

In monitoring^the signal from the device being inspected, we use a load (normally 8 ohm) in 
conjunction- with the VTVM to protect the amplifier. One easy way to do this is to plug a small speaker 
into the tape recorder and 'hook the VTVM leads .across the speaker terminals. Check the manual to verify 
the ipipedence require^d. Most of them are 8 ohm. With the VTVM connected across the speaker to provide 
the load, adjust the volume control dunng the first tone (1 kHz played at normal level for calibration) and 
set the* db scale reading to 0. All subsequent tones are plotted without change of the volume control 
providmg an indication of the frequency response of the device. On the test Jape, a voice tells what tone is 
coming next. For example, at the beginning it says, "The following tone is 1,00,0 cycles pej second 
recorded at normal level for cahbration purposes. All subsequent tones will be recorded at ^his level. AdjusU 
the volume control to obtain a 0 db reading.** After that it will merely state "The next, tone is 500 cycles", 
or whatever the appropriate statement would be. The voice is put on to identify the tones but the dialogue 
should be kept brief since it is played each time the test is run. About the 65th time you hear your own 
voice say "The following tone is ..." it does get to you. 

This test might not be as standardized in some instances as w.e would like. Even with the VTVM, 
there are doubts as to whether the results should ,be attributed to characteristics of the initial recording or 
the unit being tested. However, comparative data that are meaningful can be obtained. We have had 
shipments v. here more than half of the devices have been judged to require attention based on these 
inspections. The subsequent attenton by n;mintenance personnel at the supplier confirmed that adjustments 
and^or repairs were needed. These v^re performed without cost under the wafranty. , ' ' 

Torque. The test for torque is simple and quick. There are torque measuring dfevices that consist of a 
small dynamometer literally enclosed in a cassette. When this is placed on the recorder and the play button 
depressed, a needl^ ^wings to indicate the grams of torque being applied by the recorder. Since this torque 
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turns th? tape, it is'essential that it be constant'. Too nauch torque results in broken t^pes. T( 
in tapes slowing'down and^topping. The best inaicatiori we have found that dutches requi^, 
when the torque drops be\9w 40 grams. At this JJ^int, the recorder is still playing bift»it>pro 
Confinue to for long. These device failures ^hile.in use must be eliminated. If we can catch th, 
time, repairs can be made,^Ttis gsuge is very much like the!/uel gauge in your car. When it gets ne; 
hand limit, it is^ wise io gas up before^the car 'stops running. ' • 

The torque meters we have ace very inexpensive* yet- reliable. We use three different readmgs pach 
from a different meter and.then average tbr jeadings. The entire process takes less than a,mi:nute. 

Scoring- We accept devices with Yeadi^gs between 40. 4n^' 55 gram$. (Do' not confuse 4his torque 
gynamometef that^ch|^kyh 6 torque developed by"t|je recorder with torque testers for iteasuilng "the" 
torque fequiryM&JH in the cassette. One tests recorders, ihe other tests* the casselie. The i^eal 
situation is toj^^^E^^Rh^t require 20 grariis and use them in recorders developing 4S grams.) 

Physical Damage- Any evidence of physical damage or other defect is recorded under the notes at the . 
bottom of the form. .While it i^ difficult to describe just what to look for, usually it is obvious when you 
encounter it. Our notes include such entries as "no audible sound" "cannot open lid,'' and ''plug broken 
'on power cord " These infrequent and unexpected findings should be noted and appropnate action taken. 
In one case vye found the wrong device inside of a'b9x. When you consider the number packed by the 
factory, I suspectjt is to be anticipated that someond V^ould pick up the wrong box or device. However, 
unless the error had been detected and noted as soon as the box wa^ opened, it would have been difficult to 
return it for an exchange. ' » ' 

Script for Test^ Tape. The following 1,000 cycle reference tone is used to adjust your met^r to 0 db. 
After adjusting your volume to obtain 0 db, no further volume changes should be made. Test readings are 
read as variations from this reference tone. This tone may also be used to check tape speed. 

; The following tone is 5,000 cycle^er second. 

2,000 cycles * ^ . ' 

1,000 cycles 

' 500 cycles ' ^ . 
• 200 cycles ' i 

ick)cytles ' ^ / . * ' 



V. CONCLUSION 

If an installation does not have a routine procedure for doing functional iiispection testuig, the resuh 
.may be that defective media devices are jssued to students or instructors. Acte^Kance testing can both avoid 
disruption of instruction and also save money by obtaining repair or replacement under the warranty on the 
device^ ^ * 

This memo has described a series of inspections for Cassette recorders that can be performed to assure 
that devices are acceptable for thpr intended use. These^insp^^tjops-eaa^ completed in 20 mmutes and 
can be performed by instructional personnel who do not need to be techriicalNexperts. ' 

^ It is recommended that the series of tests or inspection procedures proposed be completed on all 
cassette recG<rders as they are^ received. These include inspection of inteUjgibility of audio, physicaf 
condition, tape sj^d, impulse reliability, response ran^, and torque^dliiveredt/o the tape. If the device has 
record capability, this should also, be checked..The essential aspectJof the inspection are grouped together 
within the first inspection. The later tests ait highly desirable but maV not be feasible in some instances. 
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